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» EINRICKTUNG ZUR NAHTFLANKENKUEHLUNQ BE.M SCHWEISSEN VOW BLECHEN UND 
LEICHTBAUPROFiLEN — 



7)0ie Ertlndung betnm EM^- «» ■*-*« der NahtneJ^en ^^^^^^ 
/rch sdhmelz, Widerstands- oder P re B**we,ssverf ahren . ^er ^«E™SK£ der Nahtflankenkuehlung 
t ErflrXng ist, durch relativ einfache Einnchtungen u ^^^°^Z^\echeu gefertigten Bauteilen zu senken 
Jeh re4 des Schweissprozesses den Scr^issverzug an den vcaug^^aus^ J kannte B Kuenlscnie nen mit organfschen 
,d ve^gsarme Montageschweissungen durchiuftjMk ^^^SSSingan ein- und ausschwenkbar sind oder 
tor minaratischen Faserschichten so angeordnet dass IXegt werden. Auch eine Anoronung der 
-ekt im Maschinentisch angebracht und d.e zu ^£222 bewegt sich mit der Waermequelle entfang 

■eh.schienen a.s Sch.eppkuehlschiene 1st ^^^^ von Spruehduesen zu ersetzen. AUe 

lehlfiuessigkeit bsschiclcL rFig. 1- 
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Dr.-Ing* Kurt Hohne Dresden, den 10*07*1980 

Ing. Werner Schmidt 
Ing« Klaus Rtimpel 
Dipl#-Ing 0 Manfred Popp 

Tit el der Erfindung 

Einrichtung zur Nahtflankenkiihlung beim SchweiBen von 
Blechen und Leichtbauprof ilen 

Anwendungsgebiet der Erfindung 

Die Erfindung betrifft Einrichtungen zum Klihlen der Nahtne- 
benzonen bei der Herstellung von SchweiBnahten, die durch 
Schmelz-, Widerstands- oder PretfschweiBverfahren in der me- 
tallverarbeitenden Industrie erzeugt werden, 
Die Anwendung der Erfindung erstreckt sich vorzugsweise auf 
das SchweiBen diinner . Querschnitte, wie Bleche, Leichtbaupro- 
file uswc, wie sie im Fahrzeug-, Flugzeug-, Landmaschinen— 
und Schiffbau, der GehSuse- und Verkleidungsherstellung in 
groBem Umfang verarbeitet werden* Eine Beschrankung auf ebe- 
ne Bleohe ist durch die Auswahl der KUhlmethode nicht erfor- 
derlicho 

Charakteristik der bekannten technisehen Losungen 
Es ist bekannt, daB beim SchweiBen von forminstabilen Bautei- 
len, wie beispielsweise Bauteilen aus Blechen, MaBnahmen zur 
Verhinderung oder . Minderung des Schv/eiBverzuges durchgeftthrt 
werden, um die notwendige MaB- und/oder Formgenauigkeit zu 
sichern^ Als MaBnahme vor dera Schv/eiflen ist das Einspannen 
in Vorrichtungen in Verbindung mit der Iagefixierung der zu 
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vexbindenden Telle gebxauoblioh. Als «« Beseitigung 

des Scbv-elBvexsuges naob dem Sobwelfien haben sicb die vex- 
eoaiedensten Becbanisoben vexfabxen, wie W>«i H ^ e ™V 
Reeken, tbexnisobee Punktxlcbten usw. eingefubxt. Die ge 
nlnnten HaflnabBen sind -It den binxeiobend bekannten Mangeln 

B^sind W eitexbin Ma—, die wabxend *m 
.anges wirksam werden. Als Voxxicbtungen finden KUblsoblene 
Cfendung, die wabxend des ScbweiBpxozesses beiderselts dex 
I^t auf I U Blecb angeoxdnet sind. Pie Eontaktxlaoben dex 
S stlnen Z n» Blecb sind .it einex fen 
teten oxganisoben odex minexalisoben Fasexscbicht n»» 
r oane^esendexen -ex de* E^^ESS^' 

dafi sie nacn aw x sm^erichtet v/erden 

T^^h+hauTirofile einzeln aufgelegt und ausgencnxe 



nis. 



Ziel dex Exfindung VB , atlT einfaobe Einxleh- 

Ziel dex Exfindung ist es, duxob * ela *" ^"* ahtfla ^ enkuh _ 
tungen untex Anv,endung des ""^.ps dex ^btfl^ 
lung » a bxend des ScbwelBpxosesses den ££££ * ^ 
voxsugsweise aus Bleoben ae^xtlgte *u ^ ^ 
die nachfolgenden energxe- und axoenisa 
bait en, zu vexxingexno 

Eaxlegung des Y,esens dex Ex« ~ k ^ einfaobex Elnxicb- 
Aufgabe dex Exfindung x.t die Bn twiokl g T0Izuga „ e ise 
tungen aux Kahtflankenkilhlung beiB SobveiBen t 

- B -^^ 1 iS^S^ gel-t, daB be- 
ExfindungsgemaD wxxd diese Aufg ^ a au den B le- 

kannte KUblsohienen nit an lbxen Kontar _ FaseIs obiob- 
oben angecxdneten oxganisoben odex a * ren Hilf9 

ten Bit Sotoenkelnxiohtungen vexseben sind, Bit 
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die Ktthlschienen auf der ganzen Lange der zu schweiflenden 
Naht in den zu kuhlenden Nahtflankenbereich eingeschwenkt 
und nach dem Schv/eifien wieder ausgeschwenkt werden. Die KUhl- 
scbienen kozmen auch unter den zu verschweiBenden Blechen di- 
rekt im Maschinentisch eingelassen angeordnet sein. Die Kiihl- 
. schienen werden erfindungsgemaB auoh als kurze SchleppkUhl- 
schienen ausgebildet, die mit der Bewegung der V/armequelle ge 
koppelt entlang der Nahtflanken gefuhrt werden. Diese AusfUh- 
rung hat den Vorteil, daB ein Ausrichten und Auflegen der 
langen KUhlschienen entfallt und SchweiBnahte beliebiger Lan- 
ge mit- der gleichen Anlage problemlos hergestellt werden kon- 
nen. Eine weitere Yariante entsteht, wenn die KUhlschienen 
durch die Anordnung von SprUhdUsen ersetzt werden und die auf- 
gespruhte KuhlflUssigkeit die Aufgabe der .getrankten Faser- 
schiohten der KUhlschienen Uberniramt. Alle erfindungsgemaBen 
Emrichtungen zur NahtflankenkUhlung sind mit einem System 
von Dosiervorrichtungen und Zuleitungen zur Besohickung der 
Faserschlchten der KUhlschienen oder der SprUhdtisen mit der 
erforderlichen Menge KUhlflUssigkeit versehen. Der ZufluB der 
KuhlflUssigkeit wird tiber den Elektrodenvorschub gesteuert. 

AusfUhrungsbeispiel 

Die Erfindung soil nachstehend an einem AusfUhrungsbeispiel 
und den zugehbrigen Zeichnungen naher erlautert werden. 
In der Zelchnung zeigt: 

Pig. 1 Einen Schnitt durch eine Einrichtung mit schwenkba- 

rer Kiihlschieney. 
Fig. 2 einen Schnitt durch eine Einrichtung mit im Tisch 

liegender KUhlschiene, 
Tig. 3 einen Schnitt durch eine Einrichtung mit Schlenn- 

kUhlschiene, 

Pig. 4 einen Schnitt durch eine Einrichtung mit SprUhdUse. 

Die Fig. 1 zeigt eine Einrichtung zur NahtflankenkUhlun* beim 
Schwelfien V on Blechen 1 mittels FclienstumpfnahtschweiBen, 

° b r e * 0ll - ele ^ode 2 und die untere Rollenelek- 

bLberL^K r'ff ahtbeieiCh a ' fahren UDd ±m SohweiBnahtne- 
benbereich kuhlschienen 4 oberhalb der zu rerschweiBenden und 
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a «f dem Kascuinentiscb 5 aufliegenden Blecbe 1 seb«eukbax an- 
geoxdnet sind. ills Soawenkeinrlohtung 6 dient Jetfexls exn 
Mehxfaohgelenk, exn sob*enkbares Teleskop odex abnliebes. Bxa 
SUhlsohienen 4 sind tlber Zuleitungen 7 mit einex 
xxcbtuog 8 sux Beseaxokung der Fasexsoblobten dex^ualsoale 
nen 4 mat der erf orderliohen Menge KuhlflUssigkelt verbunden. 

In pig 2 1st sine Einrioatung geseigt, bed der die KUhlsohle- 
In Fig. £ i« ho1fl . ai tia der unteren Rollenelek- 

nen 4 im Masobinentxsch 5 beidsextxg aex ui 
txode 3 angeordnet sind und die su versobuexBenden Bleeae 1 
Z Lrmtnebenbereioh aux den K.blsobienen 4 a» 
Tie Lxerexnricntunsen 8 und die Zuleitungen fur dxe Kuhl- 
flUssigkelt sind ebenfalls unter dem Masohinentisch 5 ange 

^ordnung der als Sehleppkuulsoaienen 9 ^ebildete» 
Llsebienen 4 ist -^J^^S^^E^ 

» - - - ~. 

dex oberen Rollenelektrode 2 gekoppelt. Die Zufunx der Kuhl 
fluss gkeit erfolgt ebenfalls uber die bexeits exwabnten Zu- 
Litungen 7 und Dosiexroxxiohtungen 8. In Fig. 4 sxnd die in 
sen ST 1 und 3 dlxekt auf den Bleohen 1 aufliegenden Kuhl- 
^ nifnt; 4 Til sprubdusen « exsetst. Die SpxundUsen^ sxnd 
Ludicn der Sohleppkuhlseblenen 9 Uber Ha Itexunge 
seitig an der oberen Rollenelektrode 2 befestlgt und fuhxen 
inre Be^egung Bit der Bevegung der oberen Rollenelektrode 2 
fuxL! TiHu^x des Kdnlaittels erxolgt *ie bereits besobrie- 
oen Ubex Dosiexexnxiohtungen 8 und Zuleltungen 7. 
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Erfindungsanspruch 

1* Einrichtungen zur Nahtflankenktthlung beim SchvfeiCen von 
Blechen mad Leichtbauprof ilen, gekennzeichnet daduxoh, 
daB bekannte, iiber die gesarate Lange der zu verscbweis- 
. senden Bleche reichende Ktihlsohienen (4) rait eingelager- 
ten Faserschichten mit einer Schwenkeinriohtung (6) zum 
Bin- una Ausschv/enken der Ktihlsohienen (4) in deii Naht- 
flankenbereich versehen sind und/oder die Kiihlschienen 
(4) unterhalb der zu verschweiBenden Bleche (1) im Ma- 
• oohinentisch (5) angeordnet sind, die Ktihlsohienen (4) 
als kiixzere SchleppkUhlschienen (9) ausgebildet Oder 
SprUhdiisen (11) angeordnet sind, die mit der Bewegung der 
Warmequelle gekoppelt entlang der Nahtflanken geftihrt 
werden. 

2. Einrichtungen zur NahtflankenkUhlung beim SchweiBen von 
Blechen und Leichtbauprofilen nach Punkt 1 . , gekennzeich- 
net daduxch, dai3 zur Beschickung der Pasersob.icb.ten der 
Ktihlsohienen (4j 9) Oder der SprUhdiisen (11) mit KUhlflUs- 
sigkeit Bosiereinrichtungen (8) und Zuleitungen" (7) ange- 
ordnet sind und die Steuerung der KUhlraittelzufuhr Uber 
den Elektrodenvorsohub erfolgt* 

Hierzu 4 Blatt Zeichnungen 
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Fig. 2 
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abutting the sheets by interlocking the teeth thus 
provided, placing a thin layer of powdered iron 
along the edge portions of the sheets at the joint 
between them, and welding the sheets together by 
5 progressively rolling along a zone common to 
the sheet and wide enough to include the abutting 
edge portions of each sheet a pressure and cur- 
rent applying electrode. 

8. The method of resistance line welding which 
10 comprises placing in abutting relationship the 

matched edge portions of two metallic sheets, 
coating the edge portions of the sheets at the joint 
between them with a mixture of iron powder and 
a fluid in which said iron powder is temporarily 
..:> suspended, and welding the sheets together by 
applying pressure and current across the end por- 
tions of said sheets through said coating. 

9. The method of resistance line welding thin 
sheets of magnetic steel having a high silicon con- 

20 tent which comprises cutting a plurality of inter- 
locking teeth in the abutting edges of said sheets, 
joining the sheets by interlocking the teeth thus 
provided, coating the edge portions of the sheets 
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at the joint between them with^a mixture of iron 
powder and a fluid in which said iron powder is 
temporarily suspended, and welding the sheets 
together by progressively rolling along a zone 
common to the sheet and wide enough to include 5 
the abutting edge portions of each sheet a pres- 
sure and current applying electrode. 

10. The method of resistance line welding thin 
sheets of magnetic steel having a high silicon con- 
tent which comprises cutting a plurality of inter- 10 
locking teeth in the abutting edges of said sheets 
abutting the sheets by interlocking the teeth thus 
provided, brushing on to the edge portions of the 
sheets at the joint between them a coating mix- 
ture of iron powder and a fluid in which said iron 25 
powder is temporarily suspended, and welding the 
sheets together by progressively rolling along a 
zone common to the sheet and wide enough to 
include the abutting edge portions of each sheet 
a pressure and current applying electrode. 20 

JOHN C. GRANFIELD. 
JACOB J. VIENNEAU. 
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common to the sheets and wide enough to in- 
clude the teeth of each sheet. The passage of 
the electrode 14 along the sheets in this manner 
presses the edge portions of the teeth of one 
5 sheet into and integrally unites them with the 
edge portions of the teeth of the other sheet. 

miring the welding operation the powder im- 
mediately in front of the electrode 14 is drawn 
across the joint between the sheets as shown at 
10 <5 by the magnetic flux resulting from the flow 
of welding current through the sheets. This 
flux pulls the powder into position along the 
joint as illustrated in the drawing and positions 
it just where it is needed to give a good path 
15 fox the welding current and to be in position on 
melting to flow and fill up any voids at the joint. 
As shown in Fig. 2 the layer of powder also 
equalizes the thickness of the sheets at the joint. 
The thickness of rolled sheets varies slightly and 
20 without the use of the layer of powder the elec- 
trodes will ride on the thicker of two butted 
sheets causing too much current in a given area 
of joint which results in the burning and blow- 
ing of the metal from the joint and in conse- 
25 quence a defective weld. This burning and blow- 
ing of the metal also damages the contact sur- 
faces of the electrodes and makes it necessary 
to replace them frequently. By the use of a sur- 
face layer of powder, in accordance with our 
30 invention, these undesirable operating charac- 
teristics are eliminated. 

Our invention is particularly applicable to the 
welding of magnetic rolled steel having a silicon 
content of 5 to 7 per cent such as described and 
35 claimed in application Serial No. 528,460, Wil- 
liam E. Ruder, filed April 7, 1931, for Magnetic 
sheet steel and assigned to the assignee of our 
present invention. In welding sheet material of 
high silicon content the shearing of the matched 
edges between which the weld is made often 
leaves the edges ragged. Furthermore, the flow 
of metal in such a hard and brittle material is 
greatly restricted by the thinness of the sheets. 
The presence of the iron powder consequently 
serves to fill in the voids and to supply the ad- 
ditional material needed for completing the 
joint during welding. Thus aside from provid- 
ing a good contact surface and equalizing the 
current flow the powder also fills in any uneven 
~q places or surfaces at the joint. By using a mag- 
netic powder the magnetic flux resulting from 
the flow of welding current Is capable of posi- 
tioning the powder at the joint where it is 
needed. 

55 Although our invention is particularly suited 
for welding electrical sheets of high silicon con- 
tent, it is, of course, apparent that the procedure 
is equally applicable to the welding of sheets of 
any material. The nature and characteristics 

60 of the powder used will in large measure depend 
Upon the composition of the sheets being welded. 
Very often a powder of the same material as the 
sheets gives best results. For example, we have 
found that in welding sheets of stainless steel 

65 containing 18 per cent chromium and 8 per cent 
nickel a powder of this same composition will 
give the best results. Our invention is, conse- 
quently, not to be limited to the use of iron 
powder or magnetic powders. 

70 Because our invention has been illustrated and 
described as applied to a line welding operation 
in which an electrode is rolled along the Joint 
to be welded it is not to be limited thereto for 

7 It is also applicable to spot welding operations 
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or line welding operations in which the weld is 
formed by a series of overlapping spot welds. 

It will be apparent to those skilled in the art 
that modifications may be made in the procedure 
above described without departing from our in- 5 
vention and we aim, therefore, in the appended 
claims to cover aU such changes and variations 
.as fall within the true spirit and scope of our 
invention. 

What we claim as new and desire to secure by 10 
Letters Patent of the United States is: 

1. The method of resistance welding which 
comprises placing the edge portions of two me- 
tallic sheets in abutting relationship, placing a 
layer of metallic powder along the edge portions 15 
of the sheets at the joint between them, and weld- 
ing the sheets together by applying pressure and 
current across the end portions of said sheets 
through said layer of metallic powder at the 
joint between said sheets. 20 

2. The method of resistance welding which 
comprises placing in abutting relationship the 
matched edge portions of two metallic sheets of 
commercially variable thickness, equalizing the 
thickness of the sheets at the joint between them 25 
with a thin layer of metallic powder, and welding 
the sheets together by applying pressure and cur- 
rent across the end portions of said sheets 
through said layer of metallic powder at the 
joint between said sheets. SO 

3. The method of resistance welding which 
comprises placing the matched edge portions of 
two metallic sheets in abutting relationship, plac- 
ing a thin layer of a magnetic metallic powder 
along the edge portions Q f the sheets at the joint 35 
between them and welding the sheets together by 
applying pressure and current at the joint along 

a zone common to the sheets and wide enough to 
include the abutting edge portions of each sheet. 

4. The method of resistance line welding which 40 
comprises placing the matched edge portions of 
two metallic sheets in abutting relationship, plac- 
ing a tii in layer of magnetic metallic powder 
along the edge portions of the sheets at the joint 
between them, and welding the sheets together by 45 
progressively rolling along a zone common to the 
sheets and wide enough to include the abutting 
edge portions of each sheet a pressure and current 
applying electrode. 

5. The method of resistance line welding which 60 
comprises placing the matched edge portions of 
two metallic sheets in an abutting relationship, 
placing a thin layer of powdered iron along the 
edge portions of the sheets at the joint between 
them, and welding the sheets together by apply- 65 
ing pressure and current progressively at the 
joint along a zone common to the sheets and 
wide enough to include the abutting edge por- 
tions of each sheet. 

6. The method of resistance line welding which 60 
comprises cutting a plurality of interlocking teeth 
in the abutting edges of two metallic sheets, abut- 
ting the sheets by interlocking the teeth thus pro- 
vided, placing a thin layer of magnetic metallic 
powder along the edge portions of the sheets at 
the joint between them, and welding the sheets 
together by applying pressure and current pro- 
gressively along the zone common to the sheets 
and wide enough to include the teeth of each 70 
sheet. 

7. The method of resistance line welding thin 
sheets of magnetic steel having a high silicon con- 
tent which comprises cutting a plurality of inter- 
locking teeth in the abutting edges of said sheets, 7fi 
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Our invention relates to an improved method 
of resistance welding. 

It is an object of our invention to provide an 
improved welding procedure for uniting the abut- 
ting end portions of sheets by means of resistance 
spot or line welding operations. 

It is another object of our invention to pro- 
vide a procedure by means of which the abutting 
edges of sheets of metal, the thickness of which 
is subject to slight variations, may be securely 
attached to one another by resistance spot or line 
welding operations. 

It is a further object of our invention to pro- 
vide a procedure by means of which thin elec- 
trical sheets of magnetic rolled steel may be se- 
curely joined to one another by a spot or line 
welding operation which does not increase the 
"thickness of the sheets at the joint. 

More particularly, our invention is an improve- 
ment on the procedure described and claimed in 
United States Letters Patent No. 1,773,068, Jacob 
J. Vienrieau, August 12, 1930, for Electric welding, 
which is assigned to the assignee of our present 
invention. 

Further objects of our invention will become 
apparent from a consideration of the following 
description taken in connection with the accom- 
panying drawing in which Figs. 1 and 2 illustrate 
the procedure employed. 

In order to reduce the amount of material 
wasted in the manufacture of laminated iron cores 
which form parts of or the entire magnetic cir- 
cuits of electrical apparatus of various types, it 
has been the practice to join a number of sheets 
together to form a strip of indefinite length from 
which the lamination sections for such cores are 
taken. By resorting, to this procedure the mate- 
rial at each end of the sheets is effectively utilized 
in the making of said punchings as fully dis- 
closed in United States Letters Patent No. 
1,345,786, Masakichi Kubo, July 6, 1920, for Art 
of making cores for electrical apparatus, which 
is assigned to the assignee of our present in- 
vention. 

Our invention is applicable to the formation 
of the straight line butt weld disclosed in the 
above referred to Letters Patent No. 1,345,786, 
or the matched tooth method of welding forming 
the subject matter of Letters Patent No. 1,773,068 
also referred to above. 

In accordance with our invention the abutting 
edge portions of magnetic sheets at the joint 
between them is covered with a thin layer of a 
magnetic metallic powder which corrects any un- 
even thicknesses of the abutted sheets, improves 
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the path of current flow through the sheets, and 
fills in any voids at the joint due to the ability 
of the magnetic powder to place itself at the 
joint under the influence of the flux produced 
by the flow of welding current through the joint. 

The presence of the powdered material at the 
joint also reduces during welding the sticking of 
the sheet material to the electrodes and this 
makes it possible to use electrodes for longer 
periods of time without renewal or resurfacing. 10 
The welding operation is also improved in that 
the flow of current is more regular and burnt or 
unwelded portions are eliminated. 

When welding sheets of magnetic material we 
prefer to use, in accordance with our invention, 15 
pure iron powder of very fine grade. Best re- 
sults have been obtained by the use of carbonyl 
iron powder or hydrogen reduced iron powder. 
Commercial iron powders of low carbon content 
and high purity are cheaper than the carbonyl oo 
or hydrogen iron and are being satisfactorily used 
in performing our invention. We have found that 
high resistance powders usually give poorer re- 
sults than low resistance powders, thus indicat- 
ing that our improved process does not depend 25 
on the resistance effect of the powder. 
; We prefer to apply the powdered material to . 
the joint by brushing the edge portions of the 
sheet at the joint with a coating mix ture of 
iron powder and a fluid in which the iron pow- 30 
der is temporarily suspended. Heavy machine 
oils are satisfactory for the fluid suspending me- 
dium although we prefer to use rosin oils di- 
luted with pine oil or with free flowing mineral 
oils having a high flash point such as used in 35 
transformers for insulation, since in these fluids 
the powder does not settle out so rapidly. Fur- 
thermore, the rosin oils diluted with pine oil or 
free flowing mineral oils do not produce the 
same disagreeable fumes and odors during weld- 40 
ing that result when glycerine, or heavy oils 
are used. Some fumes are produced even when 
using rosin oils suitably diluted but these fumes 
may be readily dissipated by suction or blowing 
and in no way interfere with the comfort of 45 
the operator performing the welding operation. 

Referring to the drawing in which our inden- 
tion is illustrated, two sheets of material 10 and 
I I , provided with matched teeth at their abut- 
ting end portions, are assembled on a fixed elec- 60 
trode 12 with the teeth in mesh with one an- 
other as illustrated. Over the joint thus pro- 
duced a thin layer of iron powder 13 is placed 
and the welding operation then performed by 
rolling an electrode 14 progressively along a zone 55 
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